Introduction
Synthesis of metal clusters clearly characterized at the molecular level in the channel or cage of zeolite, so called "ship-in-bottle synthesis" has great advantages for rational-preparation of the catalytic active site. Using this method, the structure of, the surroundings of the active site as well as the active site structure can be deiined because zeolite is well-defined porous crystal 111.
Meso porous materials such as MCM-41 [2, 3] and FSM-16 [4, 5] have been recently synthesized. These mesoporous materials have ordered channels with an uniform diameter. The size of the channels can be changed from 20 to 100 A by using different alkyl-trymethyl-anmonium as template. Since the size of the channels of MCM-16 and FSM-16 was much larger than that of conventional zeolites such as ZSM-5, AIPO-5, and Nay, they are potential hosts for inclusion of bulky organic and inorganic species. This allowed us to use new applications for the design of tailored metal catalysts accessible to larger substrates.
Chini The goal of this paper is to characterize the Pt clusters synthesized in the channel of FSM-16 using EXAFS spectroscopy as well as IR and W spectroscopy and TEM measurement. Further, structure transformation of the cluster was investigated.
Experimental
FSM-16 was synthesized as described in the literature [4] . FSM-16 was impregnated with NEt4CI in aqueous solution to provide counter cations of Pt clusters. The NE4CI modified FSM-I6 was impregnated with H2PtCi6 in aqueous solution. The loading of NEUCI and Pt atoms were 1.37 *lo4 mollgcat and 5wt% respectively. The sample was exposed to a mixture of CO(26.7 kPa) and H20 (2.7 kPa) at 323 K to produce Pt carbonyl clusters.
Pt-LIII edge EXAFS (extended X-ray absorption fine structure) spectra were measured at BL-lOB at the Photon Factory of the National Institute for High Energy Physics (Tsukuba, Japan). The energy and current of electrons in the storage ring were 2.5 GeV and 250-365 mA respectively. A Si(311) channel cut monochromator was used. X-ray was detected in ion chambers tilled with a mixture of Ar and N2 gases. The spectra were measured at room temperature in the transmission mode.
The EXAFS spectra were analyzed by a computer program supplied by Technos Co. LTD [I 11 . The background was subtracted using the McMaster function, and the baseline was estimated using the cubic sprain method. The k3weighted EXAFS function was Fourier transformed into R-space and inverse Fourier transformed into k-space. The k and R ranges were 3.5-18 A-' and 1.09-3.31 A respectively. The Fourier filtered EXAFS functions were fitted according to calculated EXAFS functions. 'Rese spectra were inverse Fourier transformed and fitted to five shells, two Pt-Pt, two Pt-C, and one Pt-0 contribution. Table 1 Table 2 shows structural parameters derived by EXAFS analysis. When the sample was evacuated at 343 K, CN of PI-C (bridge) decreased from 2.1 to 1.1. In contrast, other parameters such as distance and co-ordination number of two Pt-Pt contributions, Pt-C(termina1) and Pt-0 bridge remain unchanged. These results suggest that bridge CO was desorbed by evacuation at 343 K and the cluster framework remain unchanged. The CN of Pt-0 remains unchanged while CN of Pt-C(b) decreased. This suggests that the contribution of Pt-0 mainly comes from Pt-0 of the terminal CO. 
